
Here is the Navy’s latest Observation Scout, the sturdy OS2U-1. Now 
in quantity production at Vought-Sikorsky Aircraft, each of these new 
additions to the Flying Fleet will be powered by a Wasp Junior. . . bear- 
ing the famous Pratt & Whitney emblem, symbol of dependable pow er. 
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DOWN IN PRICE r 


TV/TORE and more airplane for less 
-J-'A and less money! That’s the 
Piper policy for progress. Compare 
I lie Piper Cub of today at $1098 with 
the Taylor Cub of three summers ago 
at $1470. Better lines, more comfort, 
advanced safety, finer finish, and 
superior performance at a big saving 
in price! A two-place plane that will 
inflate your pride without deflating 


price! What a buy! 

ONLY DOWN 

If you wish to buy a Piper Cub “40” 
Trainer on the pay-as-you-fly plan, it 
is yours for only $366 down and the 
balance in easy monthly payments 
. . . Other Piper Cub models include 
SO h.p. Trainers from $1298, 50 h.p. 
Sports from $1348, 60 h.p. Coupe at 
$1935 and 65 h.p. Coupe at $1995. 
All prices F.A.F. Lock Haven, Pa., 


Fit EE 


ilium. 



COUNT THE CUUS T %S!^^r 





Extends a 


CHICAGO AVIATION CORPORATION 

Cordial Welcome! 




NEW TEXACO AIRPLANE 


WHEN VISITING CHICAGO, hundreds of flyers 
make a point of stopping at the Curtiss Airport at 
Glenview, Illinois, because of its freedom from 
heavy traffic and its proximity to the residential 
sections. 

This U. S. Government Approved Repair Station 
is prepared to render maintenance service that is 
complete in every detail, including radio check-up. 

Here you may have your ship stored, washed, 
overhauled, tuned up, made ready. 

Here you may have your ship replenished with 
Texaco Aviation Gasoline and New Texaco Air- 
plane Oil, used so extensively by major airlines. 

More scheduled airline mileage is flown with 
New Texaco Airplane Oil than with any other 
brand. Aviation engineers, trained in selecting and 
applying Texaco Aviation Products, will be glad 
to demonstrate what savings can be made for you. 
For this engineering service or prompt delivery, 
phone the nearest of our 2229 warehouses or write 
to: The Texas Company, Aviation Division, 135 
East 42nd Street, New York City. 

hour ol all-*tar onlorlainmenl — Euary Wednesday Night — Columbia 
Network—? E.O.T.. 8 6.S.T., 8 C.D.T., 7 C.S.T., t M.S.T.. S P.S.T. 
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An important 
message 
about 

LANDING 

GEAR 

to designers 
of larger, 
faster ships 



AS ships increase in size and 
_f\ speed the need for greater 
braking power brings tip impor- 
tant considerations in size and 
weight of wheel assembly, and in 
housing facilities for landing gear 
when retracted! 

In conventional wheel assemblies 
where braking power is in direct 
ratio to brake drum 
area the only way to 
step up brake capac- 
ity is to employ a 
larger and heavier 
drum, with a corre- 
sponding increase in 
wheel and tire size 
that requires larger 
housing space. 


GOODYEAR HYDRAULIC DISC TYPE 15.00-16 AIRPLANE BRAKE 

diameter eau be obtained by increasing number of discs in brake bousing. 


year magnesium o 
ulloy wheels, Goodyi 
tlisc brakes and Goodyi 
including Airwhecls*. 



In the Goodyear assembly, brak- 
ing power depends upon the num- 
ber of discs in the brake 
housing. Brake capacity is 
increased by using more 
discs to provide larger 
braking area. There is no 
appreciable increase in 
diameter of either brake 
or wheel, hence the gain 
in size and weight is held 


aluminum Because of this definite and easily 
hydraulic demonstrable advantage Goodyear 
tires, wheel equipment is now being 
specified on many of the largest 
ships in production today. Engi- 
neers also find that using wheels, 
brakes, and tires designed and 
built to work together as a bal- 
anced unit insures smoother, more 
dependable performance. 


Fortunately, there is 
a better solution. 

Brake capacity can 
now be increased to 
meet any load and 
speed requirement with relatively 
little growth in wheel and tire 
size by the use of a complete 
Goodyear wheel assembly — Good- 


G00DYEAR AIRPLANE TIRE, TUBE AND WHEEL 
ASSEMBLY WITH HYDRAULIC DISC BRAKE 

ready to slide into position on the brake. 


Our engineers will be glad to 
cooperate with you in incor- 
porating the advantages of this 
time-proved wheel equipment 
in your new ships — in both con- 
ventional and tricycle gear. Just 
write Goodyear, Aeronautics 
Department, Akron, Ohio, or 
Los Angeles, California. 



ON YOUR NEW SHIP SPECIFY GOODYEAR AIRPLANE TIRES AND BRAKES 
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AIRCRAFT CORP, 




Announces 

/jJ THE sale to 

iMmsfots 

AERONAUTICAL CORP. 


Powered with 90 


“MODEL 21 SERIES” 
Powered with 220 to 450 hp. 


EXCLUSIVE 

RIGHTS 

in the U.S.A. and possessions 

to manufactu re 
and sell the 

FAMOUS 
CONSOLIDATED 
SERIES 

M 1 L IT ARY 

COMMERCIAL 

TRAINERS 


FLEET AND MODEL 21 SERIES 
as well as Consolidated 
NY-PT and 019 MODELS 
and parts 
★ 
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The Howard has always had speed, greater useful 
load, and excellent flying characteristics, but this 
new Howard for 1939 also offers superior vision, 
spaciousness for five (5), and improved landing 
abilities because of wider tread gear and better 
shock absorption. 


This new Howard is not only the utmost in Per- 
sonalized Air Transportation, in its price-power 
class, but is built for grueling cross-country com- 
mercial operation in America or in the "out-back 
country on wheels, pontoons or skis. Ask for NEW 
catalog — it is free. 


l laumhJ- 

AIRCRAFT CORPORATION 


'• sum. CHICAGO. II 


The rear seat has been widened and 
repositioned. Posture fitting cushions 
are designed for "long trip" comfort. 
Ventilation is fume free. Soundproof- 
ing muffles outside noises. Cabin fit- 
tings are convenient. Interior motif 
strikes a new modern note. 
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They are kept constantly informed as to the 
newest and most important developments and 
requirements in aeronautics. 
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sary funds to carry forward such a 
program under future deficiency ap- 
propriations. There is plenty of prec- 
edence under rulings of the courts 
and the Attorney General to demon- 
strate that the Postmaster General is 
not bound by the amount of current 
appropriations to meet the needs of 
the country’s air mail service. Prop- 
erly certified new routes and increased 

instituted, and the volume of mail in- 
creased, regardless of the size of cur- 
rent appropriations. It is significant 
that the anti-deficiency act does not 
specifically forbid such procedure, and 
it seems therefore that the CAA has 
a free hand to develop our air mail 
service to suit our expanding require- 
ments. This is indeed an interesting 
point of view, and we hope that the 
CAA will recognize the implications 
and will act accordingly. 

» SLOTTED WINGS as applied to 
Lockheed transports, discussed in an 
article in last month’s Aviation, drew 
the following comment from Dr. G. 
Lachman, inventor of the slot, who 
happened to be in this country repre- 
senting Handley Page, Ltd. "I have 
read with great interest Mr. Hibbard's 
article in the May issue of Aviation 
on the permanently open slot used on 
the Lockheed aircraft. In fact, I had 
the pleasure of seeing this machine 
myself when I was in California, and 
to hear personally from Mr. Hibbard 
about the satisfactory results obtained 
with this arrangement. The type of 
slot used by the Lockheed Company 
and described by Mr. Hibbard com- 
plies indeed with the design patented 
by myself in 1918 (D.R.P. 347884). 
This patent has expired in the mean- 
time. The same principle was pat- 
ented independently by Mr. F. Hand- 
ley Page and Handley Page Ltd. in 
1919. This patent has also run out 
in the meantime. Messrs. Handley 
Page Ltd. flew and demonstrated the 


first aeroplane ever fitted with fixed, 
i.e., permanently open slots, in 1920.” 

» MAINTENANCE will be the 
theme of next month's issue. Proper 
maintenance of aircraft on the air 
lines, in the services, and for private 
owners is one of the most important 
elements in flight safety. Aviation 
has long cooperated with the Main- 
tenance Committee of the air lines and 
with maintenance heads of the serv- 
ices, and the July issue will be de- 
voted to the work of maintenance per- 
sonnel in all branches of aviation. 
One of the outstanding features will 
be an enlarged maintenance note-book, 
which will present the finest and most 
extensive collection of maintenance 
ideas that has ever been put together 
anywhere. The issue will also con- 
tain the announcement of Aviation’s 
Maintenance Award for the calendar 
year 1938. 


GOODWILL AMBASSADORS to 
aeronautical Europe from aeronautical 
America are Dr. George Lewis and 
Major Lester Gardner. As we go to 
press they are on the high seas on the 
SS “Washington”, and will probably 
make a fairly extensive cruise in Eu- 
rope before returning. Dr. Lewis is 
scheduled to deliver the Wilbur Wright 
Memorial Lecture at the annual meet- 
ing of the Royal Aeronautical Society. 
Major Gardner will attend the meet- 
ing to receive the honorary fellowship 
which has been awarded him. They 
will extend invitations to aviation offi- 
cials of foreign governments to attend 
the Institute's International Congress 
of the Aeronautical Sciences sched- 
uled for New York in September. We 
should all feel great satisfaction in 
knowing that aviation in America is 
being represented abroad by two such 
distinguished travellers as Dr. Lewis 
and Major Gardner. 
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Down 


• : • softly! 



High landing speeds demand good planning 
as well as good piloting 

Impact shocks may run high when fast airplanes land ... a 
matter of simple applied mathematics. Take-off and taxi-ing, 
too. on terrain often none too smooth, call for nicely graduated 
shock absorbing abilities in the plane's landing-gear. Bendix 
Pneudraulic Shock Struts effectively combine hydraulic and 
pneumatic cushioning, each painstakingly proportioned to the 
plane's weight and performance characteristics. 

Carefully coupled with Bendix Airplane Wheels and Brakes 
for responsive ground steering and smooth stopping, the result 
is a well-designed, well balanced landing gear . . . something 
the best of pilots needs for the best of performance. 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 

Bendix 

LANDING-GEAR EQUIPMENT 


AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 



Random Notes on the N. A. C. A. Conference 


» Ed Warner, former Editor of the 
World's Best Aeronautical Magazine 
( Advl ), now C.A.A. Board member, 
on hand as usual complete with digni- 
fied manner, gifted tongue, and the 
remarkable watch which has, in addi- 
tion to the usual works, two stop- 
watch hands, barometer, compass, and 
chimes which ring out the quarter 


» Ted Wright, of Curtiss-Wright, 
who always has the largest sheaf of 
notes on the latest N.A.C.A. develop- 
ments, and who actually writes them 
up in a report when he gets back 
home. Each year Ted also success- 
fully defends the championship for 
having the wildest pajamas on the 



» As there were a number of Sen- 
ators and Congressmen along, the 
rainy and cold weather, which oc- 
curred for the first time on any 


N.A.C.A. tour, was generally taken 
to be additional lobbying for the Sun- 
nyvale, California laboratory appro- 
priation. 

» Hollerith axd Cautley, the 
demon wheel salesmen, off in a corner 
together deploring the present trend 
toward large flying boats in the Navy. 

» Dick Depew comparing notes with 
Bob Earle to determine how many 
Taylorcrafts would have to be traded 
in to get one Curtiss-Wright electric 
controllable propeller. 

» Note to the Chief Engineer of the 
Norfolk and Washington Line: The 
Steamer “District of Columbia” is 
either running rough on one magneto 
or has a tendency toward tail flutter. 

» Dr. Bush did a very able job of 
substituting for Dr. Ames in the open- 
ing session at the Post Theatre. How- 
ever, everybody missed Dr. Ames very- 
much and especially noted the absence 
of his regular greeting to the crowd 
at the beginning of each annual ses- 
sion, — “Will you kindly sit rfoten /“ 

» Rush Child looking for the fellow 
who gave out the statement to the 
newspapers that his brother couldn't 
have dived that pursuit to 600 miles 
per hour. 

» Interesting side-light on Human 
Nature: The slot machines being 
played enthusiastically by the mathe- 
matical experts who know the prob- 
abilities against them better than the 


» JonN F. Victory, Secretary of the 
N.A.C.A., running around wearing his 
annual worried look. 

» Casey Jones hoping the weather 
would be bad enough on the way back 
that he could sell the Line a Link 
Trainer for its pilots. 

» The story-telling abilities of 
“Deak” Lyman and “C.B." Allen for- 
tunately not affected by their shifts 
from newspaper work to United Air- 
craft and C.A.A. respectively. 

Speaking of Deak Lyman reminds 
us that he has reported the loss with- 
out a trace of his famous black hat, 
which is sad, sad news for the Avia- 
tion world. This hat, which he found 
under a seat in the stadium after the 
Dempsey-Tunney fight in Phila- 
delphia, never felt the touch of brush 
or cleaning fluid in all the years that 
Deak wore it, and was thus kept in 
condition for bringing him luck (and 
a Pulitzer Prize). That hat defi- 
nitely marked the beginning of an era 
for Aviation, and deserved to end its 



days peacefully resting in a moth- 
proof case at the Smithsonian Insti- 


» Frank Russell and Sumner Ire- 
land, the back-to-the-Ianders whose 
Pennsylvania farms adjoin the Charles 
Sherman Jones estate, discussing cat- 
tle feeds and disc harrows in the midst 
of lift coefficients and high-density 
tunnels. 

»All of the salesmen automatically 
handing out sales talk to all of the 
other salesmen. 

» Commander Walter Diehl on 
the alert for new stories to add to his 
already remarkable collection. 

» Now that present and future super- 
iority in the air has became such an 
all-important consideration in inter- 
national affairs, we are wondering ii 
the course of history might not have 
been changed if the humorless dic- 
tators of Europe could have listened 
to the stories that were told, and the 
songs that were sung, by America's 
aviation experts in the staterooms on 
the old District of Columbia. 
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on the Wind 


Remarkable progress in gliding and soaring 
in Europe is disclosed in this report on de- 
sign and technique in Germany and Italy. 


By Maurice A. Garbell 


O ver the Alps and across the English 
Channel — distance records of over 
400 miles, altitude records of 30,000 ft., over 
51 hours in the air on a single flight — such 
are the marks set by European soaring pilots 
in the past year. Constant research and con- 
tinuous refinement in design have yielded as- 
tounding results. And the work still goes on 
to develop new sailplanes with high speed 
range at low sinking speed, machines of good 
maneuverability, combined with comfort, 
safety and unimpaired vision for the pilot. 

Speed range is important because the sail- 
plane needs the ability to fly slowly when cir- 
cling in thermal currents and within cumulus 
clouds, and at the same time high speed is 
required for flying under “roads of clouds” 


and for crossing down currents quickly. 
However, the speed range should not be im- 
proved at the expense of the sinking speed. 
It has been good practice until recently to 
employ wing sections with good power fac- 
tor (such as the Gottingen 535) with increas- 
ing wing loading in order to obtain higher 
speeds. This of course has been accom- 
plished at the expense of minimum sinking 
speeds and ships which were able to fly con- 
siderable distances in exceptionally favorable 
weather conditions were unable to soar when 
thermal conditions were poor. As it is ob- 
viously impossible to build special ships for 


structors abroad have sought the same re- 
sults by using wing sections with lower lift 


The 38 ft. German sailplane "Kolibri." Wing and nose in one piece, fuselage in two 
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coefficients, but with better charac- 
teristics at high speed and by getting 
a reasonable sinking speed with a low 
wing loading (about 3.3 lb. per sq.ft.). 
For example, the German builder, 
Jacobs, has recently been using the 
Gottingen G549 section while other 
designers have been using such sec- 
tions as the NACA 23012, 43012, 
2412, 2415, 2418, 4412, 4415, 4418, 

The Jacobs sailplanes Reilier, 
tVeilte, and Meise have been very 
successful in the last international 
and German meets. The first two 
ships are of 60-ft. span with moder- 
ately tapered wings. The G 549 sec- 
tion is used over the central 60 per 
cent of the span, with G 676 sections 
for the wing tip panels. These wings 
are extremely interesting because 
they are of a fully cantilevered type 
with a thickness factor (maximum 
ordinate at the wing root to span) of 
only 0.01. This was accomplished by 
using a beech plywood of 100 plies to 
the inch for the main spar. 

Reilier has a central gull type wing 
while W elite and Meise (50 ft. span) 
have high straight wings. Reilier 
also has flaps over the entire wing 
span to decrease the sinking speed 
when flying in weak thermals. Since 
its gliding angle is approximately 32 
to 1, it has been necessary to provide 
four large spoilers to make it pos- 
sible to land in reasonably small fields. 

Jacobs made a reasonable com- 
promise in favor of maneuverability 
by giving the Wings of his ship a 
washout of 7 deg. between wing root 



and wing tip; incidentally, the wash- 
out is maintained also when the flaps 
are lowered. The degree of washout, 
of course, depends not only on how 
much aerodynamical efficiency the de- 
signer is ready to sacrifice to obtain 
improvement in lateral control but 
also upon safety considerations. A 
modern sailplane may easily reach a 








by the 


By Oliver L. Parks 


T he remarkably efficient and de- 
pendable service that the airlines 
have been giving, together with the 
Munich Conference and subsequent 
events in Europe, have focused public 

and most of this attention is favorable. 
The significance of this modern 
method of transportation, both in our 
peace-time economy and in defense, is 
rapidly penetrating the national con- 
sciousness. 

An immediate and tremendously im- 
portant result of the newly awakened 
widespread interest in aviation is that 
our administration leaders and Con- 
gress have proposed and secured fa- 
vorable action on plans for the ac- 
celeration of aviation's development. 
The plans which most directly ef- 
fect those of us who have devoted 
our energies and resources for a num- 
ber of years to the development of 
aviation schools and securing for 
them both official and unofficial ap- 
proval, have to do with the training 
of aviation personnel. 

The question inevitably arises in 
our minds as to what will be the 
position of our schools in the rapid 
march of personnel training events. 
Will they be in positions of leader- 
ship? Will they be somewhere back 
in the procession? Or will they be 
shunted out of the line of march 
altogether ? 

Taking for granted the ability and 
desire of those in authority to avoid 
injustice, and. in order to avoid waste, 
to utilize as fully as possible existing 
physical and human resources, we can 
conclude that the answer depends, in 
part at least, upon the ability -of the 
schools themselves to provide train- 
ing of the character and in the volume 
required. 



The prospect of doubling the existing number of pilots within 
a year has created many training problems. Steps are now 
being taken by the C.A.A. to provide solutions for those now 
foreseen and for those which will be revealed in the course 
of the experimental program now under way. 

We asked Mr. Parks recently to comment on the situation as 
he saw it. His views are particularly valuable since his experi- 
ence includes operation of a large residence school, as well 
as a smaller one of the type now being used in the C.A.A. 
Civilian Training Program. 


THOUSANDS 


As is well understood, at least 
within the industry, four plans for 
personnel training are underway or 
are proposed. The first, the Civil 
Aeronautics Authority plan to provide 
flight training up to the Private Pilot 
stage for 330 selected applicants in 13 
designated colleges and universities, 
is passing the halfway mark at the 
time this is written. By the latter half 
of June it should be completed, tabu- 
lations made, and the lessons to be 
learned from this trial effort available 
as guides for future planning. 

At the present time, however, I 
can venture the opinion that one of 
the lessons that will be emphasized 
is that the success of any training 
venture is directly dependent upon 
the calibre of the instructing talent. 
It will be emphasized that in aviation, 
as in any other field, skill in teaching 
is required. Just as a famous athlete 
may be a failure as a coach, so a 
capable pilot may not be altogether 
successful as an instructor. Charter 
service, airline piloting and military 
flying are all valuable, but to any 
background must be added the neces- 
sary patience and instructing tech- 
nique if the flight instructor is to do 
satisfactory work. 

Another lesson that this preliminary 
training experience can be expected 
to teach is that sound business princi- 
ples can be observed to advantage in 
a pilot training program as elsewhere. 
For example, we want and must have 
capable instructors, and we should 
expect to pay for their services a sum 
adequate to maintain their interest in 
their work and hold them. If we 
don’t have to pay it, we should pay 
it anyhow just to avoid demoralizing 
and bogging down the whole program 
later on. And sound business princi- 
ples dictate that salaries be paid out 
of income and not out of capital. 

But there are other items to be paid 
out of income. In most states the law 
requires — and in all states good busi- 
ness principles require — that work- 


Then there are other forms of 
be carried, equipment to 
" ' ' to be writ- 


ten off, taxes to be paid, incidentals 
to be taken care of, a reserve-for- 
contingencies fund to be set aside and 
a return to be made on invested capi- 
tal, all out of income. To operate 
otherwise is to operate on a shoe- 
string and to violate sound business 
principles, and we can all agree that 
the "shoestring" era in aviation has 
continued long enough. 

When all the records of this initial 
program are in, I am convinced an 
impartial examination of them will 
show that a maximum of $250 for a 
maximum of 50 hours primary flight 
training is not enough to permit the 
contractor to observe sound business 
principles. Since in aviation it is 
never wise to purchase quantity at the 
expense of quality, the answer is ade- 
quate pay, say $8.00 an hour, even 
though the total hours of training is 
less. 

Whatever the lessons learned, they 
should be decidedly helpful in charting 
the course of the second plan, that of 
providing training for as many as fif- 
teen or even twenty thousand young 
men annually. Obviously proven train- 
ing practices and uniformally high 
standards will need to be maintained if 
for no other reason than that the law 
of gravity is still operative and a 
series of accidents would surely do 
much to destroy the public acceptance 
of aviation that has so patiently been 
built up. The maintenance of stand- 
ards is a comparatively simple matter 
provided the flight instructors measure 
up to an established minimum re- 
quirement. It is here that flight schools 
which have been designated by the 
Authority can cooperate effectively by 
giving to instructors who would par- 
ticipate a course of preparation train- 
ing that had been outlined in complete 
detail by the Authority. The success 
of the entire program would be 


further assured if each ir 
given three weeks additional training 
by the Army Air Corps at Randolph 
Field. Since one objective is to create 
a reservoir from which piloting ma- 
terial can be drawn readily in case 
of national emergency, it is possible 
that provision can be made for the 
military training. 

Just what part, if any, commercial 
aviation schools will be asked to play 
in the third and fourth plans, those 
of greatly increasing the flight and 
mechanic personnel of the Army Air 
Corps, I do not know. Probably de- 
tails will be revealed before this is 
printed. Without doubt, any school 
called upon will gladly cooperate to 
the fullest extent possible, making 
available its resources as may be re- 

Such cooperation must needs be of 
value to the Army Air Corps — other- 
wise, there would be no reason for 
entering into it — and in two ways it 
may be of value to the schools. The 
first way and the most obvious is the 
financial. If the payments for train- 
ing given are sufficiently large, the 
school can improve its equipment and 
strengthen its financial position. The 
second way is of equally great or 
greater importance. Through associ- 
ation with officials of the Air Corps 
and familiarization with standards 
maintained and the training methods 
used, the school can supplement the 
experience already gained and so 
measurably improve its training 

I am firmly convinced, however, 
that it would be a mistake for any 
school to think of participation in the 
Air Corps program as an end in itself. 
I realize that events may alter this 
opinion, but the point I want to em- 
phasize is that in preparing young 
men for useful careers in commercial 
aviation, the commercial aviation 
schools have a job worthy of their 
best efforts and, because the industry 
has possibilities for almost limitless ex- 
pansion, one that will keep them occu- 
pied for many years. 

In all the confusion of events, re- 
ports and counter-reports, I am con- 
vinced there has appeared no reason 
why aviation schools bent on doing a 
constructive educational job should 
alter their long time objective. Co- 
operation in carrying out Federally 
sponsored plans for personnel training 
may require considerable readjustment 
in the administration of school affairs, 
but instead of interrupting, this co- 
operation should accelerate the school’s 
program for improvement and de- 
velopment. 
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Gearing Our Aviation Industry 
to the National Defense 



Table 2 



the capacity of the industry should 
be somewhat in excess of requirements 
when working under ideal conditions. 
“Ordering from blueprints” without 
service test is, at best, a chancy propo- 
sition and it is to be hoped that re- 
course to such method of procurement 
can be held to an absolute minimum. 

For determining basic production 
capability, I have selected three fac- 
tories, one building airplanes, one en- 
gines, and the other propellers, with 
which I am intimately familiar. The 
airplane factory is producing planes 
on orders which, in quantity, approx- 
imate the average anticipated in the 
next two years. These factories are 
all working now on close to a one- 
shift basis. In any such factory there 
will be a certain amount of nightwork 
to maintain proper balance, as it is 
impracticable so to equip a plant from 
the machine tool standpoint as to 
operate solely on one shift in an effi- 
cient manner. Then too, occasional 
nightwork, even in a one-shift factory, 
is essential to cover isolated operations 
which may have fallen down front 
general production plans. 

Table 1 gives the basic data on 
actual production of a plant when on 
one shift and also when extended to 
capacity. Under capacity conditions, 


a ten per cent floor space expansion is 
assumed to permit better balance. A 
labor concentration per square foot 
which cannot be exceeded efficiently 
by more shifts than those indicated for 
the capacity condition, is derived. In 
the case of engines and propellers, 
greater recourse to sub-contracting is 
practicable with smaller possibility of 
reducing the number of square feet re- 
quired per man. Data on unit cost per 
pound appears in Table 1. This basis 
for costs is selected as being the most 
readily determinable from the type of 
information available on the various 
classes of aircraft. Airplane compari- 
sons arc based on weight of “struc- 
ture" which is gross weight minus the 
sum of useful load plus weight of en- 
gine, propeller and instruments. The 
"average” engine being manufactured 
in the particular factory studied de- 
livers 1,050 take-off horsepower, 
weighs 1.2 pounds per horsepower and 
cost the purchaser approximately $9.00 
per horsepower, or $7.50 per pound. 
The study shows that propellers will 
approximate engines in cost per pound 
so that in subsequent investigations 
it is permissible to group these two 
units. Production in terms of dollars 
per square foot per year arc given to 
compare with recent estimates using 


Table 5 

Estimate of Spares and Total "Equivalent" Airplanes and Engines 



Table 6 

Assumed Composition of U. S. Army and Navy Air Forces 






such criteria. This method is not 
believed to be quite so satisfactory, 
however, as the output-per-man basis 
used here. 

It is also important to note that in 
each case, a balanced condition of 
quantity production and of experi- 
mental work was under way in the 
plants studied. In the case of air- 
planes, sixty-five per cent of the direct 
labor force was engaged in producing 
a type currently being delivered thirty 
per cent on early stages of the next 
production order, and five per cent on 
experimental work. The general effi- 
ciency of the plants studied for obtain- 
ing basic production information is be- 
lieved to be at least equal now to the 
average of the industry later during 
the expansion and therefore suitable to 
provide such basic data. 

Table 2 furnishes information for 
the aircraft industry in this country 
from the standpoint of floor area, labor 
force, and square feet of floor area 
per man. The floor areas given in- 
clude certain factory expansion actu- 
ally under way at the moment and. 
when extending to the capacity condi- 

to secure proper balanced production. 
The capacity possibilities of the in- 
dustry are based on maintaining the 

lion as those derived from the known 
capabilities of the plants described in 
Table 1. The significance of the other 
data and figures derived for them ap- 
pear self-evident. It should be men- 
tioned, however, that although a com- 
plete study of the instrument and ac- 
cessories companies has not been made, 
sufficient data is available to permit 
a determination of the approximate 
labor expansion requirements in these 


program within that time, it is neces- 
sary to take into consideration deple- 
tions in planes, brought about by 
crashes and obsolescence. To give an 
indication of the extent of these fac- 
tors, Table 3 has been introduced, 
giving data taken from the record of 
testimony at Congressional Hearings 
and showing the number and per cent 
of new planes necessary each year to 
maintain an air force of a given total 
(taken to be the then authorized 
strength of 2,320 airplanes). 

And now for the expansion pro- 
gram itself. The tabulation of Table 
4 has been prepared to establish these 
quantities. First there appears the 
basic expansion program as it has 
progressed in the last couple of years 
and as extended to July 1st, 1941, the 
date when the President's program 



must be fulfilled. There then appears 
a tabulation, including export and 
transport planes (which are manufac- 
tured by many of the same firms of 
the industry who produce military 
equipment for the Government) show- 
ing the building up of quantities to 
give the required total, allowing for 
depletions which will inevitably occur 
during the expansion period. In esti- 
mating depletion, it should be noted 
that in meeting a rapidly expanding 
program, the rate of obsolescence will 
be less than will later hold when 
maintaining the force after the pro- 
gram is realized. At this point, em- 
phasis should be placed on the great 
necessity for allowing adequately for 
the production of such export and 
transport orders as may be available 
or forthcoming later, as the maintain- 
ing of these markets is extremely im- 
portant to the welfare of the country 
as well as of the industry, particularly 
when looking forward to the time after 
our own military expansion program 
is accomplished. Maintaining these 
markets currently is the only way that 
retaining them afterward is possible ! 

In Table 5 the effect of spares is 
added to the airplane requirements in- 
dicated in Table 4, to give total equiva- 
lent airplanes and engines. The net 
result is that between now and July 
1st, 1941, there must be produced 
10,500 airplanes and 14,670 engine 
propeller units. Actually, because of 
multi-engine planes being used, there 
will be need for a greater number of 
engine units of smaller weight and 
power. However, total horsepower to 
be produced will work out correctly 
when using the fictitious "larger" 

In order accurately to estimate our 
capacity, we must know just what 
we are going to build- — what is the 
“average” airplane? For this pur- 
pose, it is necessary to know the ap- 
proximate composition of our air 
forces by types. Such an estimate 
appears in Table 6 which, it is be- 
lieved, is self-explanatory except to 
note that under each general classifi- 
cation, defined by function, there are 
frequently two or three types of air- 
plane such, for instance, as under 
“Pursuit” where there are single-en- 
gine single-place, single-engine two- 
placc, and twin-engine types. It should 


be noted that in these estimates, all air- 
planes, no matter what function they 
perform, are under consideration, the 
picture not being confused by refer- 
ence to "combat only,” “first line,” 
“reserve,” etc., which often makes dif- 
ficult a comparative analysis of the 
air forces of foreign countries. Table 
7 furnishes a summary of important 
details of the “average" airplane 
which, during the expansion period 
will be produced for the Army, Navy, 
export and transport markets. A very 
extensive detailed tabulation, not re- 
produced in this article was prepared 
in order to determine the results shown 
in Table 7. In such detailed chart, the 
per cent of each class (from Table 6) 
was multiplied by the known weights 
and costs of some typical airplane of 
that class to determine the "weighted” 
average figures. Unit cost figures are 
necessary in order later properly to 
"weight” production factors involving 
quantity and type of construction. 
From Table 7 therefore, we can deter- 
mine just what is the "average” plane 
we are to build when bringing our 
military air services up to strength 
and when building for export or trans- 
port markets. Figures for the private- 

pleteness. 

Using actual composition of the di- 
rect labor force of the industry as of 


January 28th, 1938, and May 1st, 1939, 
there is developed in Figure 8 ilje 
probable trend of labor increase dur- 
ing the expansion period and, as well, 
an indication of what to expect there- 
after when the industry settles down 
merely to maintaining the size of the 
air forces then developed plus continu- 
ing with the markets in other fields 
then established or retained. Natu- 
rally, these curves will not be straight 
lines as shown, abruptly changing at 
given points, but will be rounded off 
to form smooth curves. Again, it 
should be mentioned that considerably 
more sub-contracting outside of the 
aircraft industry may be anticipated 
in the construction of engine and pro- 
peller units than will maintain for 
the airplane itself. These curves per- 
mit establishing an average labor force 
for the first year of the expansion, 
the second year being considered at 
the capacity- figure previously worked 

By the use of the data illustrated 
in the foregoing tables, it is possible 
to develop Tables 9 and 10 which 
show, respectively, for the airplane 
and the engine, the production capac- 
ity of the industry. Starting with 
known accomplishment, figures, suit- 
ably "weighted” for size of orders and 

( Turn lo page 73) 
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Using the exhaust gas ior heating carburetor air and airplane cabins 

Part III— Carburetor Air Preheat 
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Monsoon 100 hp. Engine 

American Version oi French Regnier has Hobson Carburetor 
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Aviation 


RADIO 

Dialing the Air Waves with Don Fink I 


Airport Combination 

A transmitter-receiver tor airport 


The Harvey Radio Laboratories, 
Cambridge, working in collaboration 
with the Boston-Maine Airways and 
Pennsylvania-Central Airlines, have 
recently brought out a combined trans- 
mitter-receiver for airports. The trans- 
mitter has 50 watts output power and 
operates, crystal control, anywhere in 
the region from 2,500 to 7,000 kc„ 
either unmodulated. lone modulated 

or voice-modulated. The radio fre- 
quency line-up is simple, since it uses 
simply a 42 crystal oscillator and a 
type RK28 power amplifier. The mod- 
ulator is a 6F6 driven by two speech 
amplifiers. The tone generator is a 
6N7. The microphone is of the crystal 
type with a push-to-talk switch. The 
receiver is similar to the type RCE 
made by the National Company but 



Harvey Transmitter-Receiver 


modified especially for this purpose. 
The frequency range includes the 
weather band, 200 to 400 kilocycles, 
as well as the intermediate and short- 
wave frequencies from 1,300 kc. to 30 
me. The sensitivity is better than 1 
microvolt, and the selectivity is 20 db. 
down at 5 kc. off resonance. The high 
frequency oscillator can be crystal- 
controlled at any two frequencies in 
the high frequency region. Two watts 
of audio output power are available. 

The entire unit weighs 450 lb. and 
consumes 750 watts with full carrier 
output The receiver and transmitter 
filaments consume 200 watts. The 
equipment, as shown in the picture, 
is mounted in a rack cabinet approx- 
imately 67 in. high. The equipment 
is arranged so that it can be operated 
by men possessing a third-class tele- 
phone operator's license. The tuning 
contrcls are locked behind the front 
panel, and the only accessible control 
knobs are the single frequency shift 
knobs and the transmit-receive switch 
on the microphone itself. 


1Z5 Megacycle 

Portable Radio Range Developed 
by Washington Institute of 
Technology 

A new radio range operating on 125 
megacycles, and mounted in a trailer 
so that it is completely portable, has 
recently been developed by the engi- 
neers of the Washington Institute of 
Technology and delivered to the Civil 
Aeronautical Authority. The transmit- 
ter has an output power of 200 watts. 
A crystal whose frequency is 1/24 of 
the carrier frequency acts as the car- 
rier source. This crystal frequency is 
multiplied in an 802 stage used as 
oscillator tripler, followed by two 807 
doubler stages. This brings the fre- 
quency to 624 megacycles at which 
point it is multiplied by two, in a 
pair of UH 51 tubes push-pull. When 
the carrier frequency is reached a 
neutralized driver stage employing 100 
TH feeds the output amplifier (two 


250 TH tubes). No modulation is in- 
cluded up to the output of the trans- 
mitter, but mechanical modulation is 
employed in the antenna transmission 
line. Two frequencies of modulation 
arc used, 90 cycles and 150 cycles, for 
the overlapping sectors of the range 
pattern. 

supply is mounted self-contained in a 
trailer which can be pulled by a lj-ton 
truck. The station contains the com- 
plete facilities including power gen- 
erator, so it is completely independent 
of all outside agencies. The antenna 
system, several forms of which are 
available depending upon the direction 



of polarity and number of courses re- 
quired, is mounted on a wooden frame 
on the top of the trailer. The mod- 
ulating switches, antenna transmission 
lines, are driven by a self-oiled syn- 
chronous motor. 

The antenna elements are silver- 
plated and are mounted on ceramic 
insulators attached to the wooden sup- 
port. Two types of antenna arc of 
principal interest. One is a vertical 
polarized four-course antenna, consist- 
ing of four vertical center-fed dipoles 
arranged on the corners of a horizon- 
tal square. Horizontal polarization is 
used to obtain either a four-course 
antenna or a two-course arrangement. 
Other combinations can be arranged 
according to specialized requirements, 
although the horizontal polarization 
gives the best results. The trailer, 
which is fitted with a jack for parking 
purposes, can be handled readily by 
one man. An external power source 
can be used, if available, by means of 
connecting to the jack mounted under 
the trailer. It is possible to adjust 
the percentage modulation and the 
wave form of the modulating voltage 


by increasing or decreasing the spac- 
ing between the plates in the mechan- 
ical modulator. 

The antenna system can be ad- 
justed by varying the impedance- 
matching condensers. This adjustment 
is critical and has a marked effect 
upon the field pattern. Consequently, 
when any change is made the field 
pattern must be experimentally 
checked. A typical example of such 
a field strength measurement is given 
in the accompanying diagram. It is 
necessary that the transmission line, 
external to the trailer, be kept com- 
pletely water-tight in order to avoid 
deleterious effects on the pattern. 

A gasoline engine for generating 
power will operate approximately 15 
hours on a single filling of fuel at 
full load. An important consideration 
is the effect of frequency regulation 
of the generator with respect to the 
modulation frequency. Since these 
frequencies are set by the synchronous 


motor which drives the mechanical 
modulator, it is necessary that the 
supply frequency be held constant 
within narrow limits. The generator 
is equipped with a speed regulator 
which will hold the frequency within 
sufficiently narrow tolerances to oper- 
ate with the receiving equipment using 
electrical filters. If the receiving 
equipment has tuned-reed filters, then 
it is desirable to restrict the load 
variation on the generator to a mini- 
mum, in order to avoid frequency 

The transmitter may be adjusted for 
a given installation, usually upon ac- 
ceptance of the equipment from the 
manufacturer, and it may then be de- 
pended upon to hold the calibration 
and adjustment even when moved over 
rough roads to another location. The 
use of ultra-high frequency carriers 
makes the course indication independ- 
ent of grounding conditions and other 


AC for Aircraft? 

(Continued front Page 43) 


believe the following rule can be taken 
as essentially correct : If the supply is 
to be three-phase, its frequency should 
be less than 500 cycles. If the supply 
is to be single-phase, its frequency 
should be greater than 500 cycles. 

The Crux of the Discussion 

After early discussions, the argu- 
ments centered around a 400-cycle 
three-phase system or an 800-cycle 
single-phase system, particularly with 
regard to the application of these sys- 
tems to motors and what would be the 
relative weight, efficiency, and torque 
characteristics of motors for these sys- 
tems. Since these discussions, a 
number of successful motors of both 
types have ben constructed. The char- 
acteristics of two such motors are 
shown on Figure 6. The character- 

factory ; on the contrary, their efficien- 
cies compare favorably with those 
given as typical for low frequency 
motors of the same size in the Stand- 
ard Handbook for Electrical Engi- 

The weights for both type of motors 
were found to be nearly equal, but, 
necessarily, the single-phase motor 
must have a condenser for its opera- 
tion while the three-phase motor needs 


’ Standard Handbook for Eloctrlcal Bnainoors. 



no such condenser. Looking at Fig- 
ure 6, however,* it will be seen that the 
three-phase motor has a poorer factor 
than the single-phase motor, but the 
single-phase motor has a somewhat 
lower efficiency than the three-phase 
motor. If the three-phase motor were 
corrected for power factor, its lower 
frequency, as previously stated, will 
demand higher weight condensers than 
those used with the condenser motor. 
The power plant for the single-phase 
motor must be made somewhat larger 
because of its lower efficiency, so we 
find that in the final analysis the 
weights seem equal for both cases. 

This conclusion was hardly reached 
when the following argument con- 

motors on an airplane, such as those 
used for landing gear, flaps, starters, 
etc., are short-duty motors and are 
not operated simultaneously ; hence, we 
can use the three-phase motor and 
need not correct it for power factor. 
Furthermore, single-phase high-torque 
motors (all of the short-duty motors 
seem to be high-torque also) require 
a centrifugal switch to change capacity, 
and this switch is an undesirable 

We believe the above statement ade- 
quately expresses the only real advan- 



tages of the three-phase over the 
single-phase system, while the state- 
ment previously made concerning 
transformers expresses an advantage 
of the single-phase over the three- 
phase system. 

From empirical data, the following 
equation was developed and it is be- 
lieved usable as a criterion for judging 
the relative advantages of the two sys- 
tems for specific cases: 




If, in the above expression, the re- 
sultant value is greater than one, the 
weight advantage lies with the single- 
phase system ; if less than one, with the 
three-phase system. The above equa- 
tion does not express the additional 
weight of a three-phase over a single- 

portant consideration of the disadvan- 
tages of this system which can be ex- 
pressed as follows : 

disadvantage of 3 wires, s witches, fuses _ t 

Again in this expression, a quotient 
greater than one indicates an advan- 
tage for a single-phase system; less 
than one for a three-phase system. 
No rigorous numbers are available for 
use in this second expression, only 
opinion based on previous electrical 
maintenance experience on aircraft 
alone is the criterion. For the DC-4 
airplane, the ratio for the first ex- 
pression is greater than unity and our 
shop repair records would place the 
value of the second expression also at 
more than unity. 

Will the future airplanes change the 
ratio as given above? Possibly, but 
as far as commercial airplanes are con- 
cerned there seems to be a tendency 
to handle high-torque monetary-duty 
applications by hydraulic means. The 
older Lockheed “Electra" used a 
motor-driven retractile landing gear, 
but the new Lockheed “14” uses a 
hydraulic system. While no copious 
data are available to support my con- 
tention, apparently the growing appli- 
cation of the hydraulic system shows 
that it can best handle high-torque, 
short-duty applications. 


Conclusion 

In conclusion we can say that both 
the three-phase 400-cyde system at 
115 volts and the single-phase 800- 
cycle system at the same voltage are 
practical. The advantage of one over 
the other can be deduced from the 
equations given above. Apparently, 
the last argument centers around which 
of two systems, neither eminently 
suited to perform a certain duty, doc3 
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Goodrick Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 


New History -Making Boeing-Built 
Clipper Protected on Over-Atlantic 
Flights by Goodrich DE-ICERS 


BUYER’S LOG BOOK 

What's New in Accessories. Materials. Supplies, and Equipment 


Formed to market aircraft engine exhaust silencers and special exhaust mani- 
folds, pipes, and carburetor air heaters, the Davis Aircraft Company has placed 
on the market an efficient and attractive exhaust silencer designed for current 
types of 40, SO and 60 hp. engines. Manifolds are also manufactured as 
replacement equipment for Menasco, Continental, Franklin and Lycoming engines 
in this power class. 

The Davis exhaust silencer is of torpedo shape formed from Inconel, which 
retains a bright finish indefinitely, adding materially to the appearance of a 
plane on which it is mounted. Acting on a combination of principles, the Davis 
silencer provides an enclosed expansion chamber for the exhaust gases and then 
mixes them with cold air from the slipstream by means of a venturi throat which 
forces air though the center of the torpedo exhaust silencer. At the rear of the 
silencer the gases pass out through a steel mesh cone which further eliminates 
both heat and noise. Even at night no flames are visible from the exhaust end 
of the silencer. — Aviation, June, 1939. 

A new type of flush mounting fastener having many aircraft applications has 
been developed by the Camloc Fastener Company, 122 East 42nd Street, New 
York. Among the advantages emphasized by the manufacturer are simplicity 
of assembly, low weight, compact dimensions, improved aerodynamic properties, 
strength, and ease of maintenance. Weight of complete fastener is less than .03 
lb. — Aviation, June, 1939. 

Liquidometer offers a new line of DC electric pressure gages which are the 
result of several years of intensive experimental and research work. There are 
three different transmitters, one for fuel pressure, one for oil pressure, and one 
for manifold pressure. The electrical resistance assemblies in all these units 
are similar. This interchangeable feature simplifies the replacement and spare 
parts problem. The design, similarity and accuracy of manufacture of the trans- 
mitters is such as to make it unnecessary to provide individually calibrated 
indicators. For example, any oil pressure transmitter can be used with any oil 
pressure indicator, any fuel pressure transmitter with any fuel pressure indicator, 
and any manifold pressure transmitter with any manifold pressure indicator. 
Indicators may be furnished with or without indirect lighting. The transmitter 
can be mounted in any position near the engine. — Aviation, June, 1939. 

New fabricating facilities for beryllium alloys have been announced by The 
Beryllium Corp. of Pennsylvania. Heretofore beryllium alloys have been sup- 
plied commercially only in cast or ingot form. Now beryllium-copper, beryllium- 
cobalt-copper, beryllium-chromium-copper, beryllium-nickel, and other alloys are 
available in the primary fabricated shapes of heat-treated rod, strip and wire. — 
Aviation, June, 1939. 

To saw out medium and small sized dies, punches, stripper plates, and other 
miscellaneous parts, an open end band saw designated Model OS-14 has been 
introduced by Grob Brothers, of Grafton, Wis. The many advantages of this 
new tool make it particularly desirable for aircraft die work. The set up for 
internal sawing requires only 15 seconds. The blade is removed from one opening 
into another, ready for sawing, with equal ease. The machine employs saw 
blades of A in., & in., and $ in. width. All saw blades are 150 ft. long and arc 
wound helically on a drum with a threaded groove. — Aviation, June, 1939. 

Just as a tough little tug boat is required to escort an ocean liner through a 
busy harbor — so this Oliver “70" tractor handles giant TWA "Sky Club” 
planes at Kansas City airport. TWA has purchased a fleet of seven high 
compression “70” tractors from Oliver Farm Equipment for service at four of 
the largest airports. — Aviation, June, 1939. 
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B-line Indicator 


A new bearing indicator of simple design for use in radio navigation has been 
developed by A. D. Niemeyer of the Civil Aeronautics Authority, and is being 
marketed by the B-Line Course & Bearing Indicator Co., of Chicago, 111. The 
B-Line Indicator gives quick reference for any desired turn, works out such 
problems as wind draft, giving direction and degree of drift, bearing from 
radio station to field, and other procedure problems. An ingenious feature of 
the instrument is a miniature airplane that rotates with the chart to show the 
correct position of the plane and heading at any stage of navigation procedure. 
A large number of radio range charts are furnished with each instrument as 
standard equipment, and are maintained up to date at all times. — Aviation, 
June, 1939. 

A standardized aircraft steam heating system based on extensive experience 
with custom building of various types of special heating arrangements for air- 
craft, in conjunction with its specialized manufacture of exhaust collector rings, 
is announced by the Solar Aircraft Co., San Diego, Calif. It is to be marketed 
under the trade name “AIRMAX.” 

The new boiler of extremely simple design, which has demonstrated its ability 
to withstand severe service conditions. Such boiler units already having thousands 
of hours of service, are still in excellent condition. This boiler is of “flash” 
type and is installed in the exhaust manifold or exhaust tailpipe. With a 
generating capacity of 40,000 B.T.U. per hour, the boiler has a weight of but 
6£ lbs., a length of 7J in., and diameter of 3 in. As many as four boiler units 
may be connected in series for large heating requirements. Working in conjunc- 
tion with the Airmax boiler is a special radiator of 40,000 B.T.U. size. The 
entire Airmax system has been made fully automatic and reduced to a single 
electric switch for turning the system on or off. Yet the weight of a complete 
Airmax system, of 40,000 B.T.U. capacity, including water is only 21 lbs. 

However, in order to reduce maintenance, the Airmax heating system is com- 
pletely sealed and provided with a special sump into which the water drains when 
the engine is shut off. The feed-water pump to supply the boiler is driven from 
any hydraulic oil supply such as that of the gyro pilot or retracting landing gear 
systems, running from 125 to 1,000 lbs. per sq. in. — Aviation, June, 1939. 

Spark Plug Service and Maintenance Manual (in Spanish ) — A 32-page 
booklet devoted to servicing methods and listing equipment for service and 
maintenance. B. G. Corporation, 136 W. 52nd St., New York. 

Lok-Skru Dill Fasteners for Bund Attachments — A 13-page loose-leaf 
book covering specifications and applications for Lok-Skru fasteners in aircraft 
work. Dill Manufacturing Co., Cleveland, O. 



Catalog No. 11 — Covers hand drivers and power drivers for Phillips Screws and 
power driver bits for slotted head screws. Of particular value to any plant that 
is driving either slotted or Phillips head screws with power tools. The Apex 
Machine and Tool Co., Dayton, Ohio. 
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DEFENSE 


Congress Votes for Arms 

Aviation's share of two bil- 
lions is $685,000,000 

Congress will soon round the 
grandstand pylon in the arma- 
ment race. When it does, over 

$2,000,000,000 will have been 

poured in the tanks and all 
U. S. peace-time defense spend- 
ing records will have been 
broken. About $1,700,000,000 is 
being budgeted for strictly mili- 
tary enterprise; the balance is 
for quasi-military projects such 
as naval auxiliary ships, rivers 
and harbors, civil works admin- 
istered by Army and Navy, air- 
port development, and the like. 
On the first of May, appropria- 
tions added up to $1,421,108,873 


been placed, airplanes not ye 
ordered but for which provisioi 
is made, plus the recent orde 
for 571, the total by June 30. 
1940, figures something under 

’ The Naval establishment ap- 
propriation for 1940 gives avia- 
tion $88,298,000 for items as 
follows: new aircraft, $46,898,- 
000; instruments, $1,500,000; 
maintenance, $24,900,000; ex- 
periments, $9,500,000; rigid air- 
ship, $500,000 (to start the 

craft is expected to procure 
500 complete units. 

delivery of these 
Appropria- 
mort. “uro- 


attrition < 


ee’s report, “pro- 
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out that it was a standard serv- 
ice type all around, but this 
doesn’t check up with the few 
photos given out. The good sized 
radiator under the engine of the 
Me 109 has disappeared some- 
where, the wings look consid- 
erably clipped, and a lot of extra 
fin has been added below the 
fuselage. Beside, our guess is 
that the engine was turning out 
a lot nearer 2,000 hp. than the 
1,200 at which the DB-601 is 
rated. There’s some doubt that 


Moscow to Miscou 

That Russian attempt was 
something really brilliant 

trans-Arctic Airlines connecting 
Moscow with the Western hem- 
isphere is certainly not dead. 
Anyone who got within ques- 
tioning distance of General 
Kokkinaki and Major Gordien- 
ko and their interpreters dur- 


and the World of Tomorrow 
than they had been in mid-after- 
noon. It was a disappointing 
ending to a bold and brilliant 
undertaking and the American 
aeronautical industry would be 
delighted to see the attempt re- 
peated in the near future, pref- 
erably by the same two pioneers. 

Gets Ministry of Supply 

But Britain will not change 
present air set-up 

The British finally got the 
Ministry of Supply that the 


eighteen hours it must have a 
very satisfactory top speed. Its 
load at take-off was 25,000 lb. 

The cause of the flight's sub- 
sequent failure emerges fairly 
clearly from fragmentary re- 
ports secured from Gen. Kok- 


they approached Lab- 
e weather evidently 


tcitement jus 


sketchy 


termination in this direction. 

The log of this flight is well 
worth the studying. The "Mosk- 
va’’ left Moscow at 8:19 P.M. 
(E.S.T.) Thursday, April 27th. 
At 12:47 A.M. it had passed 
the west coast of Finland and 
was averaging 150 miles per 


Down Under Looks Up 

British mission to stir i 
Australian aviation 


GermansBoostSpeedMark 

Messerschmitt clocked at 
469 mph. in short dashes 


in a Westerly direc- 
ne’s ground speed was 
rkable indeed. Those 
to meet the plane at 
. B. report the plane 


\e expansion of plant ca- 
to handle 800 ships a 
vill be started, most of it 
Iding up a subcontracting 
I to feed parts to the Com- 
salth Aircraft Corp. at 
lrne. This outfit, started 
to build North American 
under license, has just 










MEET-BOSS: Arthur L. Law 
the National Soaring Meel 



TRAVELING SALESMAN: Carl 
B. Squler, vice-president in 
charge of sales for Lockheed 
has left for a demonstration 
flight with the new Lockheed- 


ALSO PAN AMERICAN: 

and director of the Sperry Cor- 
poration has likewise been 
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LYCOMING “50” 

The Star of the Skyways 
"Quiet and smooth”. . ."Effortless power" . . . 
"Gives pilot utmost confidence" . . . "Starts 
quickly without fuss". . . "A relief from ordin- 
ary noisy, popping engines". . ."A continuous 
flow of smooth power at any throttle setting” 
. . . "Gas consumption way below my expecta- 
tions". . . "Performs like a veteran". . ."Better 
performance than any other ‘50"'. . ."Doesn't 
beat itself to death". . . These are just a few of 
scores of fran k expressions from Ly com i ng " 50" 
owners. Fly behind "The Star of theSkyways" 
and /«/ the difference! 


FREE FOLDER 

This illustrated folder gives you com- 


Aeronca Dealer for your free copy or 
write US. Address Department A69. 


Let’s Take a Look at the Records! 

You hear a lot of talk about 50-horsepower engines these 
days. But as far as the Lycoming “50” goes, you don’t 
have to listen to generalities. Let's take a look at the records 
compiled at the end of the recent tour by the Lycoming 
Trio — aTaylorcraft, a Cub and an Aeronca, each powered 
by a Lycoming "50” — with the pilot of each ship having 
his own itinerary and giving flight demonstrations to 
light aircraft prospects, in temperatures ranging from 


zero to 95° F. : 

★ Total Number of States Covered 19 

★ Total Number of Airports Visited 193 

★ Total Number of Distributors Contacted . . . 71 

★ Total Number of Flight Demonstrations . . . i,ro6 

★ Total Number of Takeoffs and Landings . . . 1,330 

★ Total Number of Flying Hours 731 

★ Total Number of Miles Flown 61,987 

★ Average Miles Covered per Hour 84.8 

★ Total Gallons of Gasoline Used 1,971 

★ Average Gallons of Gasoline per Hour . ... x.-j 

★ Average Miles per Gallon of Gasoline . ... 31.4 

★ Total Quarts of Oil Consumed 15 

★ Average Quart of Oil per Hour 02.05 

★ Average Miles per Quart of Oil 4,133 


LYCOMING DIVISION OF AVIATION MANUFACTURING CORPORATION, WILLIAMSPORT, PA., U. S. A. 

Cable Addraui AVIATCOR 


i l LYCOMING l 

RELIABLE ENGINES FOR MILITARY TRAINERS, PRIVATE AND COMMERCIAL AIRPLANES 


AVIATION. 





Presenting Another 

KOLLSMAN DIRECTION INDICATOR 








KOLLSMAN INSTRUMENT CO., Inc. 

8008 FORTYFIFTH AVENUE ELMHURST, NEW YORK 
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PRECISION-BUILT ARMY AND NAVY AIRCRAFT 




Engineer’s Prescription 
To Cure “Pilot's Palsy" 
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STANLEY SHATTO 

American Opens School 
For Apprentice Mechanics 
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port Association for all domoi- 

„..d. lh. .... 


/tymm OPERATORS CORNER 



Safety — P. T. Kurt, 
man, W. L. Jack Nelson 
ton Collins, Jerome 
W. R. Enyart and \ 
Brinckerhoff. 

Radio — Roger Wolfe 
Chairman, David Little, 
Rales. 

Education — W. R. 
Chairman. 


graphic purposes. Trophies for 
spot landings or bomb dropping 
were won by Speed Westphal, 
Franklin Wolcott, Bob Heide- 
mann, Walt Heidemann, Gus 
Briegleb, Walter White, and 
Howard Morrison. Woody 
Brown won the western soaring 
championship and the Hawley 
Bowlus trophy by scoring the 


erhoff, Chairman, Henry King, 
Frank W. Fuller, Jr., Moss Pat- 
erson, Jerry Fairbanks and 
Robert Donner. 

Legislative — To be announced 
later, handled meanwhile by the 
President, Secretary and Gen- 
eral Counsel of PFA with help 


fail ftitf! 


Bayshore, L. I., Average speed ( 
was 73.25 m.p.h. N.A.A. Timer 
William C. Zint asserted that 
the flight constituted a new rec- 
ord in the second category for 
seaplanes with less than 397 
cu.in. displacement. 

Load at take-off was 1402 lb., 
of which 444 was gasoline; 8, 
oil; and 20, extra equipment con- 
sisting of wobble pump, gas 
lines from floats, and a battery. 
Two gallons of gasoline and 4 
of the 5 qts. of oil remained 
after landing. 

port of the Special Recess Com- 
mission of the Massachusetts 
Legislature are: Formulation of 
a state policy for the Boston 


In 1938 operators at the Bos- 
ton Airport did an estimated 
gross business of $3,000,000. 
Boston received $11,800 in leases 
and spent $50,000 for operation, 
leaving a deficit of $38,200. The 
airport represents a $10,000,000 


out an arrangement of control 
and management of the Boston 
Airport. 

A base of three per cent of 

tions at the Boston Airport 
should be established for all 
future operating leases, and the 
Commonwealth should immedi- 
ately determine a fair rental to 
be paid by the city of Boston for 
use of the land of the Common- 
wealth as provided in existing 
leases. 

Adequate zoning of future 
structures surrounding the air- 
port should be set up and the 
Commonwealth should relin- 
quish its right of way atom, 
southerly and southwesterly 
portion of the airport. 

Figures were presented by the ' 


n the part o 
State, City and Federal govei 

by Aviation Funding Corpora- 
tion, which has merged its in- 
terests with Bankers Commer- 
cial Corporation, the oldest 
time-payment finance company 
in the United States. Announce- 
ment of the merger was made 
recently by Cordon M. Curtiss, 
president. Advantages attrib- 
uted to the new organization 

phases of aircraft financing; 
services of a 35-year-old finance 


and dispose of their delivery 
problems and use their time for 
more and better selling. All you 
need do is wire Reliable Flyers 
Inc. at Nauvoo, 111., and your 
ship will turn up from the fac- 
tory in a few days. President of 
Reliable is Leonard J. Schrader 
who runs a school at Nauvoo. 
Graduate pilots of the school 
will make the deliveries. Pilots 
will be bonded and planes in- 




TAGGING 
THE BASES 

with LES NEVILLE 

C.A.A. Cuts C.A.R. 

Increased payload for all training planes has resu 
a recent constructive move by the Private Flying E 
the C. A.A. No longer will it be necessary for st 
tote around the Sears-Roebuck-catalog-sized versi 
Civil Air Regulations. The new abridged edition contains 
everything a pilot should know about C.A.A. and it is only 
55 pages in length. Readers of this department will re- 
member we suggested a more compact version of C.A.R. 

gratulate the C.A.A. on this important contribution. But 
let’s not lose sight of the fact that there is still a majo 
to be done in clarifying the regulations so each pilot dc 
have to carry a lawyer around in his pocket when he Hie 
Down at Langley Field anr old friend Eastman Jacobs and 
his gang in the Variable Density Wind Tunnel told us a 1 
about a remarkable new wing section that had about 
third less drag than most others. That’s an engineer’s 
of saying there’s increased performance available witl 
paying for it in higher horsepower. Maybe this is an op 
tunity for the small plane manufacturer to get s 
increased performance without going to bigger engines. This 
means dollars and cents to the manufacturers and operators 
as well. Let’s watch the N.A.C.A. closely on it. 

For years we have been griping about signs around airports 
and objecting to the pains some towns take to hide away 
their flying fields so no one can find them. We had just about 
reached the point where we were going to decide that they 
were ashamed of them when we happend to drive through 


There has been some grief suffered by airport-ambitiou 
communities when they had to change their plans to conforn 
with the requirements of the C.A.A. Airports Division. Most 
of it could have been avoided if they had consulted with 
C.A.A. first. The Authority has a collection of regional ai 
port engineers who know a lot about their business. If you 
are planning an airport why not look up your local man 
get his advice before going too far ahead. 


sured. Tariffs on light planes 
from every factory to every ap- 
proved airport soon will be pub- 
lished by the company. 

and luminaries of the Southern 
California screen and aviation 
industries jammed the Rainbow 
Isle banquet room of the May- 
fair Hotel, Los Angeles, to the 
on May 20th, to help the 
Licensed Airmen of America 
celebrate their fifth Annivers- 
ary, as well as the twelfth anni- 
versary of the start of Lind- 
bergh’s flight to Paris. James 
Stewart, air-minded moving- 
picture star, served as master of 


leges participated in what was 
announced as the largest inter- 
collegiate air meet yet staged 
on the Pacific Coast, held May 
I3th at Los Angeles Metropoli- 
tan Airport, Van Nuys. Con- 
ducted under the sponsorship of 
Alpha Eta Rho, national avia- 
tion fraternity with headquart- 
ers at the University of South- 
ern California, the contest drew 
flying teams from Stanford Uni- 
versity, University of Southern 
California, University of Cali- 
fornia at Los Angeles, San Jose 
State College, and San Diego 
State College. Twenty-four col- 
lege pilots, including three 
co-eds, participated in a pro- 
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Wings on the Wind 

( Continued from page 23) 


been the English Slater-Cobb and the 
German Horn. 

In view of the impossibility of com- 
bining all desirable characteristics in 
one instrument, most sailplanes partici- 
pating in important contests carry two 
variometers, one for precision work 
and one for prompt indication. 

As for airspeed meters, the German 
Askania produced a remarkable in- 
strument in 1938. After many years 
of combining the use of Pitot and 
Venturi tubes, Askania has returned to 
a single Venturi tube type. Accurate 
speed indication is given from 20 
m.p.h. to 125 m.p.h. Greatest precision 
is obtained in the range between 25 
m.p.h. and 50 m.p.h. The diameter of 
the instrument is 2 in. The Venturi 
tube is electrically heated to prevent 
freezing. 

Venturi tube turn indicators have 
generally been recognized as unsatis- 
factory for soaring flight because they 
frequently go out (due to ice and water 
accumulations) at the time when they 
are most needed, that is, when flying 
blind in a storm cloud. Very light 
weight electric turn indicators have 
therefore been developed which are 
driven by pocket flashlight batteries 
and are switched on only when actually 

Except in Finland where long winters 
produce ideal take-off conditions from 
the ice-covered surfaces of lakes, auto- 
mobile towing has lost almost all of its 
popularity. Winch towing is very 
much in favor everywhere. The com- 
plicated, makeshift drum arrangement 
fitted to the rear wheels of automobiles 
has generally disappeared and in place 
has come the modern winch which is 
generally mounted inside a car beside 
the driver's seat. A double clutch be- 
hind the gear box connects the engine 
to the rear wheels for normal driving 
or with the chain transmission on the 
winch for launching. Winch drums 
are usually of steel and must be per- 
fectly balanced to avoid vibration. For 
school purposes, towing ropes are gen- 
erally j[-in. diameter steel cables (84 
wires with hemp core) approximately 
3,000 ft. long. A safety section is 
usually inserted in the rope which will 
break under a tension of 800 lb. 

The drum diameter and the trans- 
mission are calculated for an average 
speed of 40 m.p.h. in second gear. First 
gear is employed only for unusual pur- 


poses like pulling a ship up from a 
valley to a hill-top, or doing other 
heavy work. Third, or high gear, is 
used only when it is absolutely neces- 
sary to launch a sailplane with a tail- 
wind, or to wind the rope up rapidly 
to get it out of the way of a plane 
which may be landing on the field. 

This type of winch was developed in 
Milan, Italy, and was successfully used 
at the Olympic Soaring meet in Ber- 
lin in 1936. Advantages are obvious, 
for the winch unit is independent of 
other launching means and no other 
car is needed on the field. 

A irplane tow-offs are now very pop- 
ular in Europe and many pilots at sev- 
eral schools have tried to solve the 
problem of what to do with the towing 
rope after the sailplane has released 
it. Normally, the airplane pilot glides 
toward the field, passes over it at a 
height of about 100 ft, and pulls his 
own release to drop the rope on the 
field. He then has to make another 
turn around the field in order to land. 
This procedure can be avoided by pull- 
ing the cable inside the airplane, that 
is providing a small winch inside the 
ship to retract the towing cable after 
the glider has cast off. In order not to 
introduce useless complications, the 
towing load does not come directly on 
the winch but is normally taken up 
through the attachment fittings at the 
tail of the airplane. The cable re- 
lease is operated in the usual way but 
instead of the main cable dropping free- 
ly, it is picked up by a short length of 
cable attached to the release ring and 
to the winch drum. After pulling the 
release, the pilot immediately starts 
winding the cable on board. As this' 
does not require his entire attention, he 
may be preparing for his landing in 
the meantime, thus saving the necessity 
of making a second turn around the 
field. Time between take-offs is re- 
duced and an appreciable amount of 
gasoline may be saved. At the same 
time, the dangers and inconvenience 
of dropping the cables onto the field, 
later to be located and re-attached are 
eliminated. 

Due to the interest in modern alti- 
tude and distance flights, most sec- 
ondary schools have gone in for in- 
tense blind flying training. The Ger* 
man research center at Darmstadt has 
probably gone further in this direction 
than most schools. A Kranisch two- 
seat sailplane is used with complete 
inclosure provided for one of the seats. 
Courses are usually held during the 
winter when the air is comparatively 
calm and when normal soaring activi- 


pulls the ship to an altitude of 10,000 
ft. and the student pilot then has an 
opportunity at blind gliding. Where 
two-seaters are lacking, the same thing 
may be done with temporary inclosures 
around the pilot which may be lifted 
at will. 

A great deal of consideration is now 
being given to safety. It makes little 
sense that a pilot should be injured in 
a landing which is simply rough. Safety 
belts should be wide enough to reduce 
unit pressures on the body to a reason- 
able limit and no obstacles should be 
permitted in front of the legs and 
knees against which the pilot would be 
thrown in case of a sudden stop. It is 
Particularly important that the cockpit 
inclosure be easily detachable. The 
pilot should be able to open it and pos- 
sible throw it away in any possible at- 
titude of the ship. Hinges should not 
be on one side and the release on the 
other. In spite of all precautions, it 
has happened more than once that ac- 
celerations in a spin or in a tight diving 
spiral have kept the inclosure from 
opening to permit the pilot leaving the 
plane bv parachute. The more prac- 
tical thing is to make hinges detach- 
able so that every hinge can be used 

T he year 1939 will see a great ad- 
vance in two-seaters in European soar- 
ing circles. They are beginning to in- 
vade the field of records heretofore re- 
served for single-seaters. The only 
sailplane which crossed the Alps twice 
is a two-seater. The distance record 
for two-seaters has already been pushed 
to 252 miles. The absolute record for 
duration was set at 51 hours by a two- 
seater as compared with a 41-hour du- 
ration record for single-seater. Until 
recently aerodynamic and structural 
problems hampered the development of 
two-seaters but with the development 
of the modern wing, with mechanical 
improvements on control, and aerody- 
namical improvements on rudders, the 
two-seaters have been made almost the 
equivalent of the best single-seaters in 
performance. 

Design trends in Europe may be 
summed up to include the use of thin- 
ner wing sections, lower wing loading, 
greater comfort and safety for pilot, 
and better instrumentation. 

Sailplanes intended for high altitude 
work must be very strong and have 
greater stability than normal sailplanes. 
They must be fitted with electrically 
heated and electrically operated instru- 
ments, with oxygen equipment, and 
carry protection against control fail- 
ure through freezing. 
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( Continued from page 80) 
problem from another angle, experi- 
ence has shown that an airplane com- 
pany will expend sixty per cent of its 
costs on a contract at the time the first 
plane is delivered when the total quan- 
tity under order is fifty planes. This 
percentage changes to forty when the 
quantity is one hundred; to thirty- 
three when the quantity is one hundred 
and fifty; and to twenty-five when the 
quantity is three hundred. These per- 
centages are indicative of the time lag 
between receiving a contract and 
reaching substantial and fairly con- 
stant monthly deliveries. 

The foregoing applies to what may 
be termed "current" models. If, how- 
ever, planes are ordered from blue- 
prints or from one prototype, as in our 
eagerness to equip our squadrons with 
the most up-to-date types may be the 
case to some degree in our expansion 
period, then it may be anticipated that 
on the average, twelve months will 
elapse before steady production de- 
liveries are realized. The increased 
time is to care for preparation of pro- 
duction drawings. Naturally, this fig- 
ure varies, depending upon the size 
of the airplane involved but will al- 
ways lie between ten and fourteen 
months. Let us assume for this case 
that twelve months after a contract 
is placed, deliveries will reach twenty- 
five airplanes per month. Now, if the 
order is for three hundred planes of 


an entirely new type, it will be twenty- 
four months before the last ship is 
delivered, ie., twelve months allowed 
for attaining uniform delivery plus 
twelve months to complete the con- 
tract, at delivery rate of twenty-five 
planes per month. 

Although in many cases, orders will 
exceed three hundred, reaching five or 
six hundred for certain classes, it 
should be realized that in general, the 
average for all classes, that is, Army, 
Navy, export and transport, will be 
about two hundred and twenty air- 
planes. This can be readily checked as 
follows: There are about fifteen 

classes of Army planes, ten classes of 
Navy planes, and five of transports, 
with duplicates in some classes, mak- 
ing approximately forty-two distinct 
types being produced at one time. 
When the total of 9,300 airplanes re- 
quired in two years is divided by forty- 
two, the answer is approximately two 
hundred and twenty for the average 
quantity in each order. All of this 
means that more than any other fac- 
tor, getting under way and getting 
contracts actually placed at an early 
date is the most important single fac- 
tor involved in obtaining the full 
strength of air forces which we have 
set out to realize by the required date, 
July 1, 1941. 

It is interesting to note, relatively, 
the yearly production rates of the past, 
of the present, and of the future and 


those which currently maintain for 
certain foreign countries. A final tab- 
ulation, Table 16, shows this informa- 
tion. Amounts for dollar value for 
various periods of time are indicated 
with men in the industry, average 
unit price of airplane, and number 
produced per year. Roughly speaking, 
in terms of dollar value, it is seen 
that if 1938 production is taken at 
100, then the average production of 
the four years previous to that was 
50, whereas for the next two years 
it will be 282, levelling down to 189 
thereafter. While we must produce 
in the next two years an average of 
4,650 airplanes per year, it is esti- 
mated that England is now producing 
at the rate of 7,500 planes per year 
and Germany 12,000. 

What then does it all mean? First, 
the industry can definitely do the job 
with only a very small additional 
"balancing" expansion of about ten 
per cent in floor space. 

This being the case, it is extremely 
important that we guard against over- 
expansion. Now is the time to con- 
sider applying the brakes. World-wide 
demand for military aircraft is at a 
high level and must inevitably fall off 

not forget the parallel of 1929. A 
quotation from a speech given by 
President Roosevelt in Buenos Aires 
three years ago is relevant. At that 

employment is false employment; it 
builds no consumer goods for a lasting 
prosperity. The nations face the day 
when their weapons of destruction 
must be used against their neighbors 
or when an unsound economy, like a 
house of cards, will fall * *”. 

It is far better to meet expansion 
needs with double shifts and thereby 
to reach an absolute floor space ca- 
pacity than so to expand floor space as 
to require but one shift during the 
air force expansion period and then 
have a semi-idle industry thereafter! 
To maintain our new air force after 
1941. a complete one-shift industry is 
necessary on the basis of present esti- 

Let us not expand any further than 
that suggested, at least until there is 
a commercial need definitely in sight, 
as might well maintain should the very 
sound policy now receiving some atten- 
tion, of eliminating surcharge from 
all air mail, becomes law in the mean- 
time. This policy, incidentally, is now 
in effect in Holland and Great Britain. 
An over-expanded industry would re- 
sult not only in idle plant facilities 
but also in a vested interested pushing 
for continuing military expansion 
(Turn to page 84) 


Table 13 — The Airplane and Engine "Sales Dollar" 
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THE EAGLE 
is CLEAR EYED 


T he eagle has long been noted for its keenness of vision. Its 
modern namesake, the "Eagle of Iraq,” is also distinguished 
in this respect, for, like all other Spartan executive models, this 
plane is equipped with crystal-clear Plexiglas* windows and a 
curved Plexiglas* windshield. 

Rohm & Haas Company, Inc. 

222 West Washington Square, 
PHILADELPHIA, PA. 








"REQUIRED NO HEAT WHATSOEVER 
WITH NO LOSS OF POWER AT ALL" 


U e quote from a letter from Mr. W. A. Hamilton, System 
Maintenance Superintendent of Transcontinental & Western 



buretor lor icing conditions and would not feel at all hesi- 
tant in flying in any weather we did in the Dc2's." 

Technical data or Aircraft Manual will be supplied on 
request. 
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Stacks and Rings 
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from in front of the engine baffle and 
directed at the bottom opening of the 
shroud. This scoop will feed air 
under pressure into the shroud. An 
aluminum tube of 1$ to 2 inches in 
diameter makes a satisfactory scoop 
for this purpose. This scoop should 
not fit the bottom of the shroud 
closely because if it is clogged by ice 
or snow no hot air will be available 
to the carburetor. One of the big 
advantages of shroud preheating lies 
in the fact that hot, dry air can be 
drawn from the rear of the engine 
irrespective of the weather conditions. 

Fig. 2 shows the exhaust collector 
for a 400 horsepower Pratt & Whitney 
Wasp Jr. engine. This installation 
is in a nacelle of a twin-engine 
amphibian. The collector is a shroud 
type but since the carburetor is at the 
bottom of the engine the fresh air is 
taken in at the top and drawn down- 
ward into the carburetor. 

Intensifier Tubs Exhaust Collector 

The exhaust collectors shown in 
Figs. 3 and 14 are typical intensifier 
tube type collectors. Air that enters 
the scoop at the bottom center is car- 
ried upward through two intensifier 
tubes to the carburetor. Spillways are 
provided on the carburetor air scoop 
to permit spilling the heated air into 
the atmosphere when not needed. 
The intensifier tubes run up through 
the center of the exhaust collector 
ring and are surrounded on all sides 
by hot exhaust gases. To increase 
heat transfer, intensifier tubes are 
frequently indented or dimpled thus 
increasing the surface area. This 
type of distortion also creates turbu- 
lence within the intensifier tube so 
that more air comes in contact with 
the hot surface. 

It should be noted in Fig. 3 that 
the intensifier scoop does not extend 
even as far forward as the exhaust 
ports so it must open behind the 
cylinder baffles. This location is 
chosen purposely to prevent snow or 
ice packing up in the scoop and seal- 
ing it. Behind the baffles dry, warm 
air is picked up at all times. Some 
ram is also available in this location. 

Hot Spot Type Exhaust Collector 

The collectors shown in Figs. 9 and 
IS are hot spot types su6h as were 
commonly used a few years ago. It 
will be noted that an exhaust tube is 


led aft from the main collector ring 
through a shroud in the engine acces- 
sory compartment. This exhaust 
tube attaches to one end of a hot spot 
heater through which the fuel-air 
mixture passes before entering the 
engine. The exhaust gases warm the 
mixture and improve its distribution 
as it passes through the hot spot. 
From the far side of the hot spot an 
exhaust tube carries the exhaust gases 
back into the opposite collector ring 
from whence they are discharged. 

The shroud in the accessory com- 
partment is joined to the carburetor 
cold air intake system through a 
valve controlled by the pilot. Due to 
the short length of shroud and the 
small exhaust tube the hot air obtain- 
able is only from 20° F. to 30° F. 
above the outside air temperature. 
This is not sufficient for high power 
engines of the present day. 

Cabin Heating 

There are a number of methods of 
heating the cabins of airplanes. The 
most common method is shown in Fig. 
14. This works on the same principle 
as the intensifier tube excepting the 
air is carried through the tail pipe of 
the exhaust collector only. The air 
from this heated tube is carried to 
the cabin where a valve controls the 
amount released. In the usual instal- 
lation a seamless Inconel tube is used 
to carry the air through the exhaust 
tail pipe. Inconel is chosen because 
of its strength qualities at elevated 
temperatures. A small steam boiler 
heated by the exhaust tail pipe will 
also furnish satisfactory cabin heat. 

A turbo supercharger is driven by 
means of a turbine wheel actuated by 
the exhaust gases. The exhaust 
gases are led from the engine by a 
waste gate (a valve controlled exit 
permitting spillage of the exhaust 

sired) and terminate in a nozzle 
directed at the turbine wheel. Since 
the supercharger is supported inde- 
pendently of the engine a tight, flex- 
ible connection must be made between 
the exhaust pipe and supercharger. 
A sylphon type flexible connection 
made of Monel metal, 18-8 corrosion 
resistant steel, or Inconel has been 
used successfully for this purpose. 
Another type of spring-loaded flex- 


ible joint that has been used in the 
past for this purpose is shown in 
Fig. 16. 

Measurements 

To check the efficiency of each new 
design of exhaust collector it is ad- 
visable to make check measurements 
of the back pressure at each cylinder. 
It is also advisable to check the car- 
bon monoxide concentration in the 
cockpit of the airplane to verify the 
locations of the exhaust outlets and 
the general tightness of the exhaust 
system. The temperature adjacent to 
the exhaust collector must also be 
checked to prove there is adequate 
ventilation and cooling to prevent 
burning of the cowl or interference 
with proper functioning of the engine. 

The back pressure is measured in 
each exhaust elbow as close to the 
cylinder exhaust port as possible. To 

pressure only, the attachment fitting 
for the pressure recording line should 
be located on a straight portion of 
the exhaust elbow. If this fitting is 
located on a curve dynamic suction 
or pressure will affect the accuracy 
of the measurement If possible the 
fitting should be located on the same 
radius from the center of the engine 
as the exhaust port center. With 
the fitting in this location it is be- 
lieved an average value of the back 
pressure will be obtained. 

The attachment fittings to accom- 
modate 3/16-inch pressure recording 
lines should be welded or brazed to 
the exhaust elbow. A female fitting 
should be used that can readily be 
plugged after completion of the meas- 
urement tests. Only a small No. 50 
or 60 drill hole should be drilled in 
the elbow wall under the fitting. 
This size hole will reduce pulsation 
in the pressure recording line and per- 
mit easier reading of the gauge. All 
burrs around the drilled hole must be 
removed to avoid turbulence. 

The pressure line from each elbow 
must be led to the pilot’s or observer's 
station. At this point a pressure 
gauge calibrated in inches of water 
should be mounted. An airspeed in- 
dicator is satisfactory for this purpose 
when recalibrated in inches of water. 
If an airspeed indicator is used for 
this purpose its static outlet should 
be tapped into the regular airspeed 
static line. The pressure lines from 
the exhaust elbows should be con- 
nected to the dynamic outlet of the 
calibrated airspeed gauge. Since the 
pressure at each cylinder must be 
(Turn to page 88) 
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read individually it is necessary to 

connection than the number of cylin- 
ders being tested. This extra outlet 
is connected to the gauge. By means 
of a short rubber tube jumper this 
gauge outlet can be joined to each of 

reading taken. An excellent panel has 
been developed for this purpose. 

It is customary to check the back 
pressure in full throttle flight at 2000 
feet altitude and also, if a super- 
charged engine is installed, at the 
critical altitude of the engine. 

Carbon Monoxide Determination 

The instrument commonly used for 
measuring the carbon monoxide con- 

manufactured by the Mine Safety Ap- 
pliance Company. The operation of 
this instrument involves passing a 
steady flow of the air under test 
through a hopcalite cell. The hop- 
calite acts as a catalyst in converting 
the carbon monoxide in the test 
sample into carbon dioxide. This 
conversion generates a quantity of 
heat which is directly proportional to 
the amount of carbon monoxide pres- 
ent in the sample. This heat is 
measured by a series of thermocouples 
which are connected to a mini-volt- 
meter. This is the indicating meter. 
It is calibrated to read directly in hun- 
dredths of one percent. One instru- 
ment is available that is calibrated to 
read from 0 to .01% on one scale and 
from 0 to .1% on another scale. The 
first scale is more applicable to air- 
craft use since the permissible content 
varies from .005% to .01% for differ- 
ent airplanes. .01% carbon monoxide 
content is the maximum permissible 
concentration if mild poisoning and 
headaches are to be avoided. 

The standard carbon monoxide indi- 
cator is operated by self-contained 
dry cell batteries so its installation 
consists of mounting it in the airplane 
in a location visible to the observer. 
Another model is designed to tap into 
the vacuum pump line to obtain a 
steady flow of the sample air. The 
indicator should be rubber mounted 
to protect the sensitive milli-voltmeter 
from shocks. A 5 foot metallic sam- 
pling line may be held at any place 
around the cockpit or cabin, or in the 
vicinity of skin openings to obtain a 
test sample. A small motor operated 


pump in the indicator will suck the 
test sample through the tube and into 
the hopcalite cell. 

Before running check tests the car- 
bon monoxide indicator must be run 
for 10 minutes with the sampling tube 
end in pure air. This is done on the 
ground before the engine is started 
when battery operation is used and 
insures a thorough cleaning out of 
the indicator. The milli-voltmeter is 
then adjusted to zero and the test 
begun. With full rich mixture the 
airplane is flown between 1000 and 
5000 feet altitude at full throttle, and 
at cruising power. The sampling 
line is held at various points around 
the cockpit for a minimum of 2 min- 
utes and a reading taken. After each 
reading is taken it is advisable to ex- 
tend the sampling tube out of the 
airplane for a short time to clear out 
the indicator. 


In the shroud type of carburetor 
air preheater the aluminum cowling 
is one to two inches away from the 
exhaust collector. If the shroud was 
not ventilated the temperature would 
soon increase to a point where the 
cowl would burn. When aluminum 
shrouds are used the temperature 
within the shroud must not exceed 
480° F. If corrosion and heat resist- 
ing steel sheet, or Inconel sheet is 
used for the shroud the permissible 
temperature may be increased to 570° 
F. The temperature in the shroud 
can be readily measured with the 
ordinary type thermocouple. 

Recommendations 

The present trend in aircraft en- 
gine development is to increase the 
power by adding a second bank of 
cylinders thus keeping the diameter 
and frontal area the same. Increas- 
ing the present power output by 50% 
to 100% will require up to a 50% in- 
crease in the diameter of the exhaust 
collector tubing. Locating these larger 
tubes within the available space will 
be very difficult and there is bound 
to be interference with other units 
of the engine. The enormous quan- 
tity of heat thrown off by the exhaust 
collector will be one of the main 
causes of trouble. The following 
methods arc recommended to protect 
the important parts of the engine in- 
stallation from this excessive heat. 

1. Intake Manifolds. The exhaust 
elbows and collectors of high power 
engines are in close proximity to the 
intake manifolds. There is a loss of 
1% in power for about every 7° F. 
increase in the temperature of the 
mixture in the intake manifold. This 


loss in power is not registered on any 
instrument in a modern airplane but is 
nevertheless a loss of power that af- 
fects performance and should be elimi- 
nated. Wrapping the intake manifolds 
with asbestos is one method of protect- 
ing them from the exhaust heat. 
Another suggested method is the use 
of a highly polished aluminum or 
18-8 corrosion resisting steel shield 
mounted on the intake manifold and 
directed to repel the exhaust heat. 

2. Fuel System. At 20,000 feet 
altitude gasoline will boil at 100° F. 
It is difficult to keep an engine acces- 
sory compartment below this tempera- 
ture with a huge exhaust collector 
mounted just forward. It will be 
particularly important to keep the 
fuel cool in a stratosphere plane fly- 
ing at 30,000-35,000 feet with super- 
charged high power engines. The 
development of a fuel cooler or radia- 
tor is one solution. Another method 
with which the author has had some 
success consists of a 1J inch flexible 
tube that leads from in front of the 
engine baffle back to the fuel strainer. 
By this means a cooling jet of air 
is directed on the largest reservoir of 
fuel in the engine accessory compart- 
ment. The colder air blast obtainable 
at altitude compensates for the lower 
boiling point of gasoline due to re- 
duction of pressure with altitude. Ir- 
respective of the cooling method 
used it is advisable to run the fuel 
lines as direct as possible in the 
accessory compartment to minimize 
their absorption of heat. 

There is a strong possibility that 
engines will be housed within the 
wings, or successful pusher type air- 
planes will be developed within the 
next few years. In these airplanes it 
will be practical to discharge the ex- 
haust gases through slots in the trail- 
ing edge of the wing. By so doing a 
propulsive force will be obtained. In 
addition it is believed the flow over 
the entire wing will be improved. 
These two effects will appreciably in- 
crease the overall efficiency. 

On all new airplanes it is recom- 
mended that the exhaust outlet be di- 
rected aft and belled slightly so the 
passing air will create a suction. By 
this means the back pressure within 
the collector can be reduced with a 
consequent gain in power. 

Another improvement in perform- 
ance is realizable by installing vanes in 
the exhaust outlet to smooth the flow 
of the exhaust gases. This is partic- 
ularly true when the exhaust outlet is 

[This is the last of three articles. 
Parts I and II appeared in Aviation 
for April, and May, 1939 ] 



ARTAN Executive — THE Airplane With Which No 
Other Can Compare . . . the choice of business leaders 
the world-over, is also the choice of Kings) Delivery 
being made through the Baghdad office of Aviation 
Equipment & Export, Inc., of this SPARTAN "Eagle of 
Iraq" because of special equipment and luxury of furnish- 
ings is probably one of the most elaborately fitted air- 
planes regardless of size. 

Cruising in excess of 215 miles per hour, the Executive 


is today THE WORLD'S MOST MODERN TRANSPOR- 
TATION with the safety, quietness and speed that ONLY 
ALL-METAL construction provides. Unexcelled in 
streamlined exterior, luxury and comfort of cabin interior, 
with performance of rapid climb, short landing distance 
and safety features pioneered by SPARTAN. The daily 
operation throughout the World of SPARTAN Execu- 
tive's are proving an investment to their owners un- 
known to ANY form of transportation. 



SPARTAN 


AIRCRAFT COMPANY 

BUILDERS OF THE BUSINESS MAN'S AIRPLANE. THE 
SPARTAN EXECUTIVE AND MILITARY CONVERSION 7W-F 


TULSA, OKLAHOMA 

TOMORROW’S AIR TRANSPORTATION 
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0 PE SCO equipment is standard on all 
American Airlines transports— including the 
/ Douglas DC-3's placed in service 
this year. Such universal acceptance by 
the world's greatest air transportation 
system is a tribute to the dependability o f 
PE SCO products. 

PESCO takes pride in its contribution to 
the safety of air travel-not only on American 
Airlines planes — but on those of all lines 
participating in the 1938 National Safety 
Council Awards. 




Douglas Aircraft Co., Inc., Santa Monica, California. 


VOU6LAS 


T HE dependability of Douglas airplanes made headline 
news in 1924 when the U. S. Army was first to fly around 
the world.* Today, not in headlines but hidden in the time 
tables of 28 major airlines is the dramatic news that Douglas 
transports in regular scheduled service fly a distance equal 
to 14 times around the world every day. That this "first" in 
dependability should be taken so for granted is the highest 
tribute to Douglas research, engineering and craftsmanship. 







✓"“''AN you conceive of any other type of flying in which instrumental reli- 
V j ability could be more vital than in the transoceanic service between 
United States and Europe by Pan American Airways? 

Here, indeed, is pioneering! And being chosen airmates on this, as on 
virtually every such enterprise in history, Pioneer Instruments once more 
share the pioneers’ responsibilities. 

To Boeing, for creating magnificent 6,000 horsepower 74-passenger 314 
Clippers, and to Pan American for the inspiring achievements of its splen- 
didly prepared personnel, Pioneer's craftsmen pay respectful compliment. 


The great new 74-passenger Transatlantic 
Clippers carry the complete line of Pioneer 
"Autosyn" Remote Indicating Instruments 
as well as Flight and Navigation Instruments 
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LEWIS HOLY NAME SCHOOL OF AERONAUTICS.. 

offers a complete specialized education in all phases of 

AVIATION - ENGINEERING - FLYING - OPERATION 
MAINTENANCE - BUSINESS ADMINISTRATION 


wish to work hard to qualify for a lasting future in this highly specialized field. Only 
boys who are graduates of approved high schools and whose scholastic standing is In 
the top quarter of thoir classes will be accepted as students. They should, preferably, 
have majored in mathematics and the sciences but may take these studies in their first 
year with the freshman aeronautical college subjocts. Students enter in June or September 
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..with BREEZE Exhaust Gas Analyzers 


ft Measuring the thermal conduc- 
B tivity of exhaust gas by showing 
f directly the fuel-air ratio, the 
Breeze Exhaust Gas Analyzer 
enables any pilot to keep his engine running 
with the safest, most economical mixture pos- 
sible. This eliminates the danger of overheating 


shock mounting. 

F.edesigned gas passages make the Breeze 
Analyzer rapidly responsive to changes in mix- 
ture ratio. The time required is only about 
14 that of other types. 




BREEZE CORPORATIONS, I NC. 

41 SOUTH SIXTH STREET, NEWARK, N. J. 
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GETTING 
A JOB 

IN AVIATION . 

By Dr. Carl Norcross, N. Y. | AVIATiUl' 
State Education Dep’t. De- 



AIR NAVIGATION 

By P. V. H. Weems, Lt. Commander, U. S. Navy. An 
authoritative work for students, covering pilotage, dead 

navigation. New Second Edition. 572 pages, illustrated, 


AIRPLANE MAINTENANCE 

By John Younger, University of Cslifornia. A. F. Bon- 


SYNOPTIC AND AERO- 
NAUTICAL METEOROLOGY 

By Horace R. Byers, U. S. Weather Bureau. For ad- 






HERE’S THE NEW, SPIRITED 




Lower Costs - Improved Construction 



New Dill Lok-Skru Fastener is Now in 
Volume Use by the Aircraft Industry 

Developed with the cooperation of several of the industry's 
leading aircraft manufacturers. Lok-Skru Fasteners provide 
quick solution to difficult problems of blind attachments. So 
advantageous is this improved method that specification and 

so unique that new ui 
constantly by design engineers. 

GENERAL APPLICATIONS INCLUDE attachment of 
horizontal stabilizer fillets, wing fillets, nacelle fillets, ex- 
haust tail pipe fairing and shielding, interior upholstery 
panels, door and window frames, hand hole covers, conduit 

WRITE FOR DETAIL INFORMATION — Your inquiry 
regarding specific applications and services is invited. 

The Dill Manufacturing Company • Cleveland, 0. 

AKRON . DETROIT • LOS ANGELES • TORONTO 


LOK-SKRU FASTENERS 
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thousands of planes^NO W 


..and the thousands 
MORE TO COME 




DEGREASER 

A unique and valuable 
solvent. . . . The last 
word in quick removal 
of heavy mineral oil and 
grease accretions from 
fuselage, landing gear. 

SAFETY 

(a) Without fire hazard . . . 

(b) Without harm to nitrocellulose lacquer, 
dope or aluminum skin . . . 

(c) At lower cost — due to efficient water 
rinsing. Official approval as safe cleaner 
for use on aluminum and alloys. 

^ ^ THE CURRAN CORPORATION 


May be obtained from: 







These signal honors, recently an- 
nounced by the National Safety 
Council, in public recognition of 
splendid service to the cause of avia- 
tion, are wisely conferred upon men, 

aircraft industry. Scintilla acclaims 
these well-merited awards to the 


men who did the job. Amply implied 

handiwork, which provides the vital 
spark of ignition in every airline 
plane ... a treasured honor. 
SCINTILLA MAGNETO 
Sidney. New York 
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If there is anything you want— 


it that other readers 


Aviation's Market Place 


AVIATION "CLASSIFIED" 


B*A*30 


B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY %JK3Et& 



DEPENDABILITY 

AEROMARINE INSTRUMENT CO., INC. 


CLASSIFIED ADVERTISING = 

Aviations 

Market Place 

CLASSIFIED “ " ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE. TRADE OR WANTED 
SPECIAL SERVICES OF 

Service — Storage — Re 


BASE OPERATORS, ETC. 
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Where To Buy 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 


TESTED FOR SPEED 
THE CASTLE- WILCOX 
INSPECTION WINDOW 


HAROLD H. HINKLE 

Bernard Airport Youngstown, Ohio 
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AIRPLANE DOPES 
CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
5565 Main St. Williamsvillo. N. Y. 
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INSTRUMENT 
REPAIR SERVICE 
SALES —New & Reconditioned 

Finest Service: 

Complete Stock of Parts 
Flat Rate Prices 
Guaranteed Workmanship 


PIONEER & SPERRY SALES & SERVICE 

Finest Selection of new Instruments 
Guaranteed Reconditioned Instruments 

Supplies — Competitively priced 
Engine Service 
Magnaflux Service 
Get our Magnaflux Bulletin MB1 


Fastest Shipping Service 


SNYDER 


AIRCRAFT 


S ' SEE US FOR Appro, l R r,, , ir I 

INSTRUMENTS 

NEW _ USED — ALL TYPES — SALES — REPAIR ! 

STANDARD AIRCRAFT EQUIPMENT COMPANY | 
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PROPELLERS 

Lal.r. American Trade Solicited 

SALES • REPAIRS • SERVICE 


0. J. WHITNEY, INC. 



done Engines; New 


Cooousror 600 OirUss^ p JjLrd SCO 51 

THE VIMALERT COMPANY, Ltd. 



iCeech Aircraft, l nr. 

STINSON 

DISTRIBUTORS 
Hangar F, Roosevelt Field 
Mineola, L. I., N. Y. 
Telephone Carden City 3308 
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AVIATION SCHOOLS 


6 PILOTS 


DANIEL GUGGENHEIM 
.SCHOOL OF AERONAUTICS 

COLLEGE OF ENGINEERING 
NEW YORK UNIVERSITY 
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Learn 

AIRPLANE DESIGNING 


WUTWOOD MHISPONDMCI SCH001 


RISING SUN 

SCHOOL OF AERONAUTICS 


D EVENING COURSES 


INSTRUMENT FLYING 
INSTRUCTIONS 

Sundorph Aeronautical Corp. 


★ Thorough Training 

* Late Type Equipment 

★ At Reasonable Rates 


T rain Successfully | 

for A JOB IN 
AVIATION 

WHITE FLYING SERVICE 
F. W. Instrument Training Cn. 

Whit# Flying Sorvico ^ provideMho ' ul- 


SEE THE NEW STINSON "105" 

WHITE FLYING SERVICE, INC. 

CALDWELL NEW JE 
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SPARTAN SCHOOL OF AERONAUTICS, P. i 


c 2649, TULSA, OKLAHOMA 


O INSTRUMENT 


E-MANA6EMENT 


- AVIATION SCHOOLS 


Ikii IS THE TRAINING NORTH AMERICAN 
AVIATION DEMANDS OF THEIR AeM»u»iiic<d 




AVIATION SCHOOLS 




Roosevelt Aviation School 

Accredited by the U. S. Civil Aeronautics Authority .... Licensed by the State of New York 





VERSATILITY 
Is Our Middle Name 


Govro-nelson 


THE PIERCE CHROnOCRHPH 


-A New Leader in the Light Plane Field Espe- 
cially for the Sportsman Pilot and Operator 


PORTERFIELD AIRCRAFT 

E. E. PORTERFIELD, IB., Pres. 

1726 Wabash Avenue. Kansas 
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SUCCESS! 

The NEW LEARADIO APR-1 Portable 
Gets the weather reports - DIRECT 
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VOUGHT- SIKORSKY 


Here’s the 0S2U-1 — an important new airplane 
soon to join the Flying Fleet. Sleek, swift and 
sturdy, this observation scout embodies the ex- 
perience gained in 21 years of manufacturing 
high-performance aircraft for the U. S. Navy. 


VOUGHT- SIKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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C ONSISTENT Eclipse policy of 
anticipating the aviation in- 
dustry's requirements has made 
available these new larger capacity 
generators for 12 and 24 volt D. C. 
operation. 

These new generators produce 100 
amperes at 15 volts and 50 amperes 
at 30 volts respectively with the 


usual Eclipse high standards of 
quality, exacting performance and 
positive reliability. In size and 
weight are almost identical with 
the present popular 750 watt units. 
Full details on application. 
ECLIPSE AVIATION 

DIVISION OF 

BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 



